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THE  BOUNDARY  SURVEY  BETWEEN  CANADA  AND 
THE  UNITED  STATES  EAST  OF  THE  ST. 
LAWRENCE  RIVER 

BV 

THOMAS  FAWCETT 
GBODBTIC  axmVSY,  TRAFALGAR  BLD.,  OTTAWA 


Tin:  HUI  NDARY  srRVI-Y  BKTWKKN  CANA1>A  AND 
THK  I'XITKH  STATl'S  LAST  t  )!•  TIIH  ST. 
LAWUKNCl".  klVI'R 

T  "  N'DI'.R  tcTiu^  of  ;i  triMly  h.-t^vcfii  llet  Maji-sty  iIk  Oiueii  <>; 

the  I  nite.l  K.iiii;.lom  of  CreU  IJritain  ami  Irdaml.  sigiitil 
t  WashinRton.  August  I'.tlh.  Lv    the  Ri>;ht  Honoral.K- 

Ale\iii<Kr    I/ml  Ashl.uit.m  toi    llcr  I'.ritiiniik-  Majesty  and 
.  uiiel  Wehstcr.  Sfcrctar>  of  Slalo,  for  the  I  nitcd  States. 

Article  I  which  covers  that  part  (.f  the  liotiiulary  consitkre.l 
in  this  paper  reads  as  follows  : 

It  is  hcrchv  a-ivc-l  .nl  .l.vlarcd.  that  the  line  of  bound- 
ary shall  l)f  as  follows  ;  -   l',^>;inuin>;  at  the  monument  at  the 
source  of  the  River  St.  Croix,  as  desiRiiated  and  aj-ieed  to  l.y  the 
C,.missin;.er>  iiu  In  the  I'lfth  Artiolo  of  iheTteatv  1741"  l-.tween 
the     )v.riiMunts  of  (".reat  IJrilain  and  the  I  nited  Stales  ;  iluiRe 
norlh,  foUoAin-  the  explorin-  line  run  and  marked  l.v  the  Sur- 
veyors of  the  two  (*.overiuiRnt.  in  tlie  vears  1M7  aiul  1^1-  nude; 
the  Fifth  Arti.  le  of  the  Treaty  of  Cdienl,  to  its  inter>eclioii  with 
the  River  St.  John,  and  to  the  middle  of  the  channel  thereof: 
thence  up  the  middle  of  the  main  channel  of  the  said  River  St. 
John  t,)  the  m  .uth  of  the  River  St.    I'lanei.  ;    thence  np  the 
„,id.ile  of  the  channel  of  the  >aul  River  St,  Francis  and  of  the 
lakes  through  which  it  flows,  to  the  outlet  of  the  Lake  I'oheu 
a-aniook  :  thence  south  u  .^terly  in  a  stra^,;J.t  line,  to  a  i-oint  on 
the  n  )rth  weV.  branch  of  tlie  River  .St.  John  which  point  M'.a.! 
h.  ten  miles  di>lant  from  the  main  branch  of  the  St.  J.d.n  in  a 
straight  line  and  in  the  nearest  direction  ;  but  it  t  e  ^aid  roii;; 
sb.iU  be  found  to  be  le-^s  than  -even  miles  fiom  the  nearest  I'.oint 
of  t  .e  summit  or  crest  of  the  highlands  that  divide  tlu  se  rivers 
which  emptv  themselves  into  the  St.  Lawrence  from  those  which 
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fall  into  the  River  St.  John,  then  the  lioid  ^loint  shall  be  made  to 

rtcftU- (liiwii  the  iiortli  wi  si  lir  im  li  of  tlii'  Kivtr  St  John 
to  a  iioiiil  seven  miles  in  a  strai>;lit  line  from  the  saiil  stiiUMiit  or 
crest  ;  thence  in  a  stratRht  line  in  a  course  almitt  8onth  eight 
iltniees  west  to  the  i)t)int  wlu  le  the  parallel  of  latitiule  4H'  -•">' 
north  intersects  the  south  west  braneli  «)f  the  St.  jol.n  ;  thenee 
southerly  li\  the  said  branch  to  the  sonrce  thereof  in  the  high- 
land* at  Metjarmette  Portage  ;  thence  down  alon^  the  said  liinh 
hiiuls  which  divide  the  waters  which  eiui>tv  themselves  into  the 
St.  Lawrence  from  those  whuli  fall  into  the  Atlantic  Ocean,  to 
the  head  of  Hall's  .Stream  ;  thence  down  the  middle  of  said 
.stream,  till  the  line  inter-ccts  the  oUl  line  of  boundary  surveyed 
and  marked  by  Valentine  and  Collins  previous  to  the  year  1774 
as  the  45th  degree  of  north  latitude,  and  which  has  been  known 
and  understooii  to  he  the  line  of  actual  division  1>etween  the  State 
of  New  York  and  Vermont  on  one  side  and  the  British  Province 
of  Canada  on  the  other  ;  and  from  said  point  of  intersection  west 
along  the  said  divitling  line  as  heretofore  known  and  understood, 
to  tlie  lro(|uois  or  St,  Lawrence  River." 

Article  No.  <> '  the  same  Treaty  made  provision  for  carry- 
ing the  terms  of  tuc  treaty  into  effect  by  appointing  two  Com- 
missioners. OIK-  hy  ller  Hritannic  Majesty  and  one  by  the  I'resi- 
dent  of  the  l  iiittd  States  and  the  Senate  thereof.  A  section  of 
the  Article  reads  as  follows  :— 

"  The  said  Commissioners  .shall  meet  at  Bangor,  in  the  .State 
of  Maine,  on  the  1st  of  May  next,  or  as  soon  thereafter  as  may 
be  and  shall  proceed  to  mark  the  line  above  described  from  the 
source  of  the  St.  Croix  to  the  River  St.  John,  and  shall  trace  on 
proper  maps  the  dividing  line  along  said  river  and  along  the 
River  St.  Francis  to  the  outlet  of  Lake  Poheuaganiook  ;  and 
from  the  outlet  of  the  said  lake,  they  shall  ascertain,  fix,  and 
mark  by  proper  and  durable  monuments  on  the  land  the  line 
described  in  the  tirst  article  of  this  treaty  ;  and  the  said  Commis- 
sioners shall  make  to  each  of  their  respective  Governments  a 
joint  report  or  declaration  under  their  hands  and  seals,  designat- 
ing such  line  of  boundary,  and  shall  accompany  such  report  or 


.k.  1  iratioii  with  map*,  ecrtitkil  by  tlum  lo  l>e  true  mnps  of  tlit- 
new  homulary." 

The  ConimH»io!iers  appointtil  I'v  tlie  two  Coimtiiis  wire 
I.iiut.  Cnl.  J.  S.  Hmliiial  I'.stcmt  on  lnhall  ..{  lUr  Uritaiiiiic 
M  ijcsty  and  Mr  Albert  Smith  tor  the  '.  iiitul  vStates.    With  u 
view  to  carryiiiK  out  the  necessary  nstroitoiuical  work  which 
sm-li  a  survey  deman.le.l.  on  hihalf  of  Her  Miijestv's  Covirii- 
nieut,  the  ICarl  of  Ahcnlcen.  ihni  Secretary  of  State  l..r  the 
Foreign  IK i)artment,  appliei!  to  I'rofessor  <t.  H.  Airy,  F.K.S.. 
the  Astronomer  Royal,  re<,ip  -tin-  him  to  recoinnieit.l  two  pnu- 
ticMl  astronomers  aec-nstonie<l  to  the  use  of  first  class  inst  i  iiinrnts 
since  it  would  W  nece-sary  to  ileterniine  with  accuracy  the  hiti- 
tudes  atul  loHKittides  of  several  points  for  the  purpose  oi  (U  tei 
mining;  the  positions  .iennteil  in  the  Tieaty.     After  studyiun  the 
wording  of  the  Tieaty.  Professor  Airy  stihmitteii  several  <iuc»- 
tious  to  the  ForelRU  QflTice  in  reference  to  the  wonliuK  of  certain 
clauses  which  he  considered  reiiniied  a  more  dehrit-'  n;eanni« 
before  he  would  W  prepared  lo  lay  out  any  scheme  lor  the 
Astronontical  Work.    The  questions  hy  Mr.  Airy  and  replies 
thereto  given  by  Mr.  H.  M.  Addington,  SccrLi.iiv  t..  the  Poui-n 
OfHce  are  as    -Hows  ;    The  questions  refer  to  the  wording  of 
certain  sections  of  the  Treaty. 
(Jiirstion  I. 

"Thence  north,  following  the  exploratory  line  mn  and 
marked  hy  the  snrvevors,  etc."  Is  tlii-  line  to  he  traced  truly 
north,  even  though  it  diverge  from  that  of  the  former  surveyor; 
or  is  any  respect  whatever  to  he  paid  to  the  line  of  the  former 
surveyors? 

The  line  of  the  former  .surveyors  is  intended  to  lie  adhered 
to.  consequently  the  term  "north  "  does  not  mean  truly  north, 
but  in  a  northerly  direction. 

Question  II. 

"Thence  southwesterly  in  a  straight  line  to  a  point  on  the 
north  west  branch  of  the  St.  John,  which  point  shall  be  ten  miles 
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.ii>t  lilt  troiii  ihf  main  branch  of  the  St.  Juhti."  I»  the  line  to  he 
traced  truly  (Wttth-weHt  ?  the  j«int  tqwii  the  north-we>t  l.raiu  h 
of  till-  St.  John  i-i  a  strictlv  di  I'miti-  i>'iint  anil  may  not  la-  hit  by 
a  .Homhwcsterly  line,  —  atiil  ilocs  the  expression  ten  miles  deiiote 
ten  niilet  at  the  leaxt  ? 
/!;/.« iivr, 

Th',  term  tun  mik-  iK  iiotts  ti  n  milo  at  Icnst,  according  to 
the  I'.njjlisli  view  ol  tlu-  'rrt-alx  ;  constiiticntly  the  term  soulhuisi 
must  l>e  taken  an  meaning  not  truly  «>uthwe»t  bttt  In  a  south- 
westerly direction. 

(  >IU  III.  —  nist  /ill,    /'lit  /.-.'.'. 

"  Ami  tron>  said  i>oint  of  inlersectiim  we»t  along  the  said 
dividing  or  heretofore  known  and  understood."  The  dotjht  is 
the  same  as  in  (pRstion  No.  1  If  tlu-  mw  line  diverge  from  the 
old  iitiderstooil  line,  which  is  to  lie  adoi>ted  ? 

All....  I. 

The  old  line  is  to  bii  ad..^  -ed  to,  coiiseiiucntly  the  term  we?t 
must  1>--  taken  as  nu.Miinv;  wi-tcrly  direction." 

After  receiving  iho.si:  answers  Trofe.s.sor  Airy  compiled  a 
table  containing  a  summary  of  snch  observations  as  he  thought 
'vould  conform  with  the  reiinircnii  lit  as  set  forth  in  the  several 
answers  to  the  (iiiesiions  siilimiltnl. 

SIX'TloN  Ol-  Ii(irM)\KV  l.INi;  OIlSI'.KV.VTIiiNS  Kl  i.H  iKi;i> 

1.  rroin  Mars  Hill  near  the   |  N.me,  the  line  already 

>„nrce  of  tlu  ,-.t  Cn.ix  Rtvcr  to       ^^^^^^     ^  followed, 
the  River  .St.  John  ' 

•J.  Tp  the  (.liauiiel  of  St.  John  I 
River  and  of  the  St.  Francis  to  -  None. 
Lake  I'ohenaganuiok.  ' 

In  a   straight    line  to  a  , 

point  on  the  hraiicli  of  the  St,  [  Xone. 

John  ten  miles  distant  from  the  j 

Main  Kranch.  > 

A   Thence  to  the  point  where  |  ^3,^^  latitude  to  be  de- 

the  paral'  ■       4t,°  -2o    latitude  -  t„mined. 
intersects      St.  John  River.  ) 


/?(>««  i  »>"  Siirvrv  iW'fk 


TlK'IKi:   lip  »trcaHi  t 

;ili>:i'^  tlK-  \vitii^Ut<l,  :ili<I  ilown    ;  None. 

i:  iir->  Sin-  nil  \i->  tiK-  ui.'  iiiK  lit  I        ■  ■ 

liDUiiil.ii V  111  I'l'  N.  l.iii.  I'll  ' 

('..  Tht'in:.-   alniiK    t!ic   Inn-  i  ,    ,        ,  i 
,11.11  kol  l.v  Valetiliiic  ami  Collin-              N''^'^  t !k  line  .llH■aay 
Vo  Ihc  IrwiUot*  or  St.  Uwmuf  i  run  to  l.c  lu.i.uN.a. 
River.  ' 

This  ,ncm,.ramiiim  which  wa*  M.-m  to  Mr.  .\<Wii'.Rton  at  tht- 
Foreign  OlBce.  wa«  forwarat-.l  f  'Jol.  Mii.lnr.  K   1.  ,  "lu  ot  tli. 
„l1i  '.r-  ilircctinn  the  Or.'.inaniv      rvcy  of  C.n      MiUam.  aii.l 
who  some  yc-  ir-  previous  had  htvii  in  Aitu  rica  a.s  onimissioner 
eonnectetJ  with  the  name  honmlary     Col.  Mr  ij;f  ha.l  ma.U'  out 
a  pro-rammc  of  what  he  coiisi.ler.a  w, -,.1  la-  mcc-.irv  in  the 
wav  of  astronomical  work  c  ■  .■ilVuiit      i-  .is  of  tlu-  l.oun.lary. 
which  •  i»  handeil  to  I'rofes.   •  .\irv.    In  rcfrrrinR  to  that  sei- 
tiim  of  the  honiularv  in.iii  tin-  souki-  of  llu'  St.  Ctoi\  kiv>  rt.. 
the  St.  John,  Col.  Mnl:A-.-  -ivs  •■This  cxploiini;  line  aUh..iij;li 
suiipostr.l  ti.  1>.-  straight  (a  «o.i,l  .liM-ioximation )  was  not  iiitemk.l 
to  l)e  final.    It  i»  only  marked  by  hlazinR  the  tries  at  .  i  rtaMi 
(listanrvs  ami  ftlliiij;  such  t ries  as  eame  in  the- way.  '     •  .\lthouuh 
the  greater  j.ari  is  now  lille.l  ni>  with  trees,  shrnhs  ami  fallen 
tini!)L-r  which  mnst  l»e  cleared  away  anain."    "I  >hmiia  thinl. 
that  the  line  as  exploied  and  auiei<l  on  in  I.onl  .\-h!.iiiton  - 
Tieatv  may  lie  sulViciently  made  out  so  as  to  admit.  siipiKisiiin  .i 
Rood  intention  to  c.Kist  on  both  sides,  oi  the  Commissioners  fixinj; 
certain  p;>ints  at  eipial  distances  between  the  niarktd  tree', 
which  b.'iiiR  c-.nnected  hv  a  sttaiRht  line  will  form  the  bonndarv 
line  from  the  moniiinent  to  the  River  St.  John. 

Kr(m»  this  due  north  line  to  tht;  next  point  nitntiond  in  the 
Treaty,  it  is  manifest  thai  the  teiiii-  of  the  Treatv  cannot  be 
complied  with.  It  IS  there  stated  th.il  points  or  marks  in  the 
centre  of  the  bid  of  the  River  St.  John,  snch  to  be  the  lH>undary 
marks,  to  the  second  lake  on  tile  River  St.  l-rancis.  Xow  tlii^ 
is  altogether  impracticable  if  the  mar'.  >  are  iiiteiidtd  to  be  at  all 
■birnble.    The  melting  of  the  ice  in  the  spring  would  sweep 
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awav  aiivtl.in-  huilt  on  or  drivtn  into  the  bed  of  the  river.  The 
onlv  wav  to  carry  ont  tin-  intention  <.f  the  Treaty  will  to  let 
the  hanks  form  the  honr.lary  with  an  eqnal  right  to  navigation 
to  hotl:  i-artits.  This,  1  conclude  (says  Col.  Miulge)  wiH  be 
finally  arranged  through  Lord  Ashburton  with  the  American 
Authorities. 

The  boundary  line  would  then  be  determined  from  the 
uionunient  by  the  '■  due  north  "  line  to  the  River  St.  John  and 
from  thetice  up  to  the  south  end  of  the  second  lake  on  the  River 
St.  Francis,  a  tributary  of  the  St.  John,    The  straight  S.  W. 
line  from  Lake  I'oheiiauaniook  to  the  N,\V.  branch  of  the  River 
St.  John— a  line  nearly  7"  mile.s  in  length  throuj;h  a  dense 
iorcsi  which  was  to  he  drawn  str.ii-ht  so  as  to  connect  two  fixed 
points,  was  a  proposition  which  presented  great  difficulty  and 
promised  to  l)e  exceedingly  laborious.    This  was  a  condition 
where  Col  Mnd-e  recosni/ed  accurate  a-tronomical  observations 
to  determine  the  latitude  and  longitmle  at  each  of  the  points  to 
he  counecte<l  by  a  straight  line  ;  the  difference  of  latitude  and 
longitude  of  the  two  points  to  be  cunntcted  would  he  required  to 
compute  the  hearing  of  a  line  that  would  join  ihcin. 

The  astronomical  observations  which  Col,  Mudge  recom- 
mended for  the  purpose  of  establishing  the  boundary  were  the 
following  points  ,it  which  he  recommended  latitude  and  longitude 
determinations  would  he  advisable, 

1st.  The  monument  at  the  source  of  the  St.  Croix  com- 
mencement of  the  north  line. 

2ud.  At  the  termination  of  the  north  line  touching  the  St. 
John  River. 

:',rd     The  southern  etid  of  Lake  Pohenagainook  on  the  St. 

Francis  River, 

4th,  The  point  on  the  N,  W.  branch  of  the  River  St,  John 
to  be  established  ten  milts  distant  frcm  the  main  branch  in  a 
straight  line. 

5th.    The  point  on  the  S.  \V.  branch  of  the  St.  John  inter- 
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sect..l  hv  the  p,u,.lkl  of  H^'  ^.V  south,  c.>;lU  (k-rccs  vv.st  from 
the  p  Milt  before  iiani--.d  on  the  X.  W.  branch. 

r.ili  The  source  of  the  S.  W.  branch  in  the  hi^-hlands  an.l 
at  as  many  other  points  as  convenience  and  time  ot  observers 
would  admit. 

For  the  t>urp.,se  of  .s.ert.inin:,  the  dilWnce  of  longitude 
between  Lake  I'ohenagan.ook  and  the  north  west  branch  of  the 
St  J..hn  River,  Htermediate  astronomical  stations  were  estab- 
lished at  the  mouth  of  the  St.  Francis,  on  the  St.  John  K.ver,  at 
r.M-ids  about  half  way  to  the  N.  W.  branch  and  al  the  ^.uc- 
t,on  of  the  D  uiuamme  or  Meta-inamme  with  the  St.  John.  The 
astronomers.  Capt.  Robinson  andLient.  I'ip^.n,  kov.d  l.ti^meer-, 
o-cupied  the  stations  at  each  terminus,  and  chronometers  were 
sent  luck  and  forward  in  charge  of  members  of  the  lu-Rtneertng 
Corps  bv  canoe  in  summer  and  sleighsdrawn  by  horses  attu  the 
river  froze  over.  rei>eating  the  j  .uru.vs  and  cou.paring  the  tune 
at  the  two  points,  also  ch.ecking  results  by  .noon  culminations 
and  htnar  distances  until  the  officers  were  satisfied  thev  had  a 
very  close  air;m,xi;uatiou      the  .i.lTerenoe  of  lon^ttu  le  between 
,        p„i,,.„,.,. muK.k  and  the  astronomical  .station  al  the  r-m^'liou 
o'f  the  Da.iuan.me  with  the  St.  John.    From  that  ,>o.nl  a  hue 
had  been  cut  out  and  measured  to  the  point  selected  uuuer  t he 
Treat V  on  the  X.  W-  branch,  and  with  this  distance  and  the 
hearing  of  the  line  the  diflerence  of  latitude  and  loug.tt.de  was 
computed  and  the  data  for  determining  the  bearing  of  the  .sv«//; 

r.v  .</  line  complete.  . 

Th-  officers  then  took  a  trip  out  to  nueb.c  ;  this  was  .n  the 
„.„„th  of  lanuarv  and  a  road  had  been  opened  to  Ottel^c  to  haul 
provisions  in  to  the  north-west  branch.    While  there  thev  had 
o.,ponunitv  to  complete  their  computations  and  get  eve.y- 
Uun,  ,n  readiness  to  run  the  south-west  litie  with  large  parttes 

working  from  both  ends. 

Col  Kstcourt  and  Cm',  R.-binson  with  a  large  corps  ..f 
s,ppers'aud  miners  an  1  l.tb.rers  relumed  to  the  ,iorth-west 
branch  the  1st  of  March  and  Lieut.  Pipou  with  a  smaller  party 
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proceeded  to  Luke  rolieiiasamiHik.    Both  jiarlifs  litjjan  work 
about  the  1st  of  March.    The  account  Riven  of  this  work  in  a 
letter  from  Capt.  Kohiiisoii  written  to  Professor       \  will  imivt  \ 
a  very  clear  idea  as  to  the  iiiotliis  opt  iandi.    The  letter  sa\  s  in 
part  -  -  "  I  have  the  pleasure  of  informing  you  that  we  have  com- 
pleted the  running  of  the  line  from  the  outlet  of  Lake  l'.ilunaj;a 
niook  to  this  point.    The  measured  distance  is  (11'.  miles  — 
agreeing  closely  with  the  coniputed  one,  and  the  mo  of  the 
course  or  the  di.stance  between  the  ends  of  our  two  Uiks  on  the 
ricl>;e  where  we  tiift  each  other  was  Ull   feet.     1  feci  sun.-  we 
should  have  been  nearer  than  this  but  for  the  circumstances  of 
many  of  our  observations  haviny;  1>cen  made  during  the  winter 
which  was  a  severe  one."     "  C.nn.  I'.^tcourt  has  fxprtsscd  liiin 
.self  as  highly  satistied,  but,  of  course,  we  cannot  venture  to  take 
any  credit  to  ourselves  until  we  have  your  opinion.  Trip^onoin- 
etrically  done,  an  error  of  341  feet  in  a  side  would  be  ver\  ^uat, 
but  a>troiu)micaHy  I  hope  it  will  pass  creditably."    "  xion 
as  we  had  laid  oil  the  direction  of  the  line  and  had  cut  some  tour 
juiles  we  came  to  high  ground,  the  line  passing  over  the  shouUier 
of  .Sugar  I, oaf  Hill.     I'mni  a  point  on  this  we  conmianded  a  s^dod 
view  over  the  country  up  to  I].")'.,  miles  on  the  line,  and  by  rais- 
ing a  platform  we  saw  the  42 'j  mile  point.    We  pitched  our 
tents  on  Sugar  Loaf  Hill,  set  up  the  transit  and  dinrtid  tlit- 
setting  of  points  in  the  line  up  to  the  time  of  meeting  Mr.  I'ij  un 
from  the  opposite  end."    "Our  mode  of  proceeding  was  as  follows: 
—  At  the  N.W.  branch  I  used  the  altitude  ;ind  a/inuitli  instru- 
nant  as  a  transit,  setting  ui>  a  meridian  mark,  and  at  the  ^ame 
time  I  used  the  transit  for  getting  the  correct  tin;e.    The  alla/.i- 
muth  instrument  stood  35  feet  east  of  the  transit,  the  axis  Wing 
carefully  levelled,  and  when  a  circnnipolar  star  crosstd  the  centre 
wire,  it  was  also  intersected  by  the  altazinnith  instrument  and  a 
meridian  mark  afterwards  fixed  under  it.    This  was  tried  and 
re-tried  with  the  instrument  reversed.    The  angle  was  then  laid 
off  by  the  altazimuth  instrument  and  a  lamp  on  Sugar  Loaf  Hill 
was  lined  in  by  signal  and  fixed  under  the  centre  wire.  The 
transit  was  then  moved  up  to  the  point  and  a  good  firm  stand 
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m.ide  lor  it.>.  receinion.  ICvcry  tvciiiiix  :i  lar^e  laiilcrii  with 
powerful  hurnsr  ami  reflector  was  set  itp  on  the  station  where 
the  alta/.imiith  instniiiu  nt  ha-.  hi  Lii  j>'.;il'i.i1  as  a  hack  sij^ht  and 
which  had  liecii  deciikd  to  be  llie  l)juiulary  dcllectioii  point  on 
the  north  west  l-.ranch.  The  transit  instrnnient  was  set  and 
levelled  and  cc-mtcd  on  this  lij;lit,  tlif  telescope  was  then  turned 
over  in  the  direction  of  thi-  line  towards  the  next  ridge  or  Jirom- 
iiient  point —  (the  ciittin>;  jiarty  having  made  their  way  through 
the  woods  during  the  day  to  the  point )  burnt  a  torch  which  was 
easil\-  moved  to  the  exact  spot  iiiukr  the  centre  wire  by  flashing 
gnn  powder.  Tlie  signals  were  liins,  one  llash  —  , ire  you  ready? 
which,  whet!  answered  by  a  flash,  was  an  affirmative.  Then We 
had  one  tlash.  move  east,  two  flashes,  move  wist,  tiiree,  wait  a 
while,  four,  all  ri^ht,  go  home.  Kach  signal  was  answered  by 
a  corres])oiiding  nnmber  of  tiashes  from  the  other  i>art.v.  The 
fl.ishes  were  made  at  first  with  a  cpiantity  eqnal  lo  two  charges 
of  a  fowling  ])iece,  then  three  charges,  and  at  the  last  or  greatest 
distance  four  charges.  With  these  charges  every  tlash  could  be 
distinctlv  seen,  and  the  party  could  be  moved  almost  as  easily  as 
by  s])eaking  to  them,  Rockets  were  tried  for  a  while  but  main 
of  them  were  never  .seen,  and  wiieii  sten  they  were  not  as  good 
as  the  gun  jwwder.  The  torches  were  made  of  birch  bark  satur- 
ated with  turpentiTie  and  rosin  and  were  distinctly  visible  at  the 
gre.'itest  distance,  the  4-'..  mile  point.  When  the  sun  shone  a 
hcliostat  was  used  for  lining  in.  When  this  was  visible  through 
the  last  oj)siiing  in  the  woods  crossing  a  ridge  the  men  could 
ascertain  the  ]>  )sition  of  the  line  on  the  ridge  ahead  and  get  the 
point  near  enough  to  be  ready  for  the  signals.  For  the  iirst  six 
or  seven  miles  the  line  was  opened  out  as  the  work  proceeded, 
intended  lo  be  straight  but  this  was  too  slow  and  was  never 
sufliciently  correct  when  within  .sight  of  the  directing  transit,  so 
that  system  was  abandoned  and  the  party  directed  to  go  ahead 
from  ridge  to  ridge  as  be^^t  the\-  could  with  compass  bearings, 
and  on  the  to])  of  each  hill  where  the  torch  had  been  lined  in, 
good  stout  poles  with  boards  nailed  across  were  set  up  as  guiding 
points  between  which  the  sappers'  theodolites  could  direct  the 
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Cttttinj;,  the  whole  of  the  line  to  he  cut  -it  3(t  feet  wiile  — eifiht 
feet  of  which  was  to  be  cleared  to  the  -.,)mul  simil.irlv  to  the 
north  liiif  from  St.  Croix  to  the  St.  Joliii  Ui.er.  Mr.  I'ipiiii  :uui 
I  saw  nothing  of  each  other  s  movements  until  near  the  ]ilace  of 
nieetina;,  niy  party  when  making  their  way  up  a  long  hill  ahoiit 
three  iniks  from  the  to])  saw  trees  falling  and  an  opening  being 
made  on  the  ridge  apparently  right  in  the  direction  they  were 
going.  To  intimate  to  us  at  Sngar  Loaf  they  had  seen  some- 
thing satisfactory,  the  jiarty  on  their  return  had  an  illiimiiialion 
with  torches,  and  danced  a  ll()rni>ipe  which  we  could  see  tlie 
crossing  and  dodging  about  of  the  lights.  In  det-rniining  the 
points  on  continuation  of  our  resjiective  lines  it  w.is  found  that 
mv  line  was  04  1  feet  to  the  northwest  of  the  other.  In  correct- 
ing for  this  error  we  considered  onr  lines  to  be  running  parallel 
to  each  other,  and  divided  the  distance  341  feet  in  the  proportion 
of  to the  distance  made  by  each,     .\fter  t  wo  t'.ag  pok s 

had  been  erected  on  two  ridges  the  cultitig  parties  turned  their 
backs  on  each  other  and  returned  to  their  respective  posts  alter- 
ing their  former  marks  on  the  several  ridg^-s  proportionately  to 
the  whole  error  and  their  distance.  This  completed,  the  small 
transit  was  sent  through  the  whole  way  from  Lake  Pohenaga- 
mook  to  the  northwest  branch  working  from  p(M«it  to  point  and 
correcting  discrepancies  so  that  we  were  pretty  sure  of  its  luiiig 
straight  from  end  to  end." 

This  part  of  the  line  having  presented  the  greater  difficulty 
in  its  detiriiiinatioii,  I  have  taken  the  account  -soniewliat 
abridged— verbatim  from  Capt.  Robinson's  letter  reimrting  the 
survey  to  Professor  Airy,  R.A.  Professor  Airy  had  nothing  but 
the  highest  praise  for  this  work  which  he  declared  to  exceed  in 
accuracy  any  th  ng  that  he  had  expected,  and  the  astronomers 
were  given  grea  praise  for  their  skill  in  achieving  such  satisfac- 
tory results  fron  such  data  as  was  available  to  them. 

In  the  appointment  of  astronomers  for  this  work,  the  I'or- 
eign  Office  applied  directly  to  Professor  Airy,  the  Astronomer 
Royal,  offering  a  salary  of  ^(itXl  per  annum  which  would  be 
equi-  lent  to  not  less  than  $10,000  or  51*2, nOti  if  rated  at  its  pur- 
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chasing  value  then  in  cuminirihon  with  the  present  time.  This, 
of  course,  was  an  inducement  for  Rood  men  to  accept  the  position 

if  (>ru-ie(l  thcin. 

I'rolcssor  Airy  turned  his  attention  to  the  Royal  luignieers 
who  were  conducting  the  Ordinance  Survey  of  Great  Britain  for 
men  who  had  practical  exjHrriencc  in  the  use  of  instruments  of 

the  tirst  (.■la>s  and  who  had  lieen  inure<l  to  cam])  life,  as  thtse 
would  be  belter  adapted  for  the  work  l!:an  \ouiij;  men  connected 
with  the  observatories.  So  he  wrote  Col,  Colby,  the  vSuperin- 
tcndenl  of  the  Ordinance  Survey  and  that  oificer  recommended 
Capt.  Robinson  and  I.ieut.  I'ipon  to  be  well  adapted  for  the 
work  if  the  resnlations  under  which  they  served  as  Royal  l-'n- 
jjineers  c()id<l  Kt.  lelaxed  so  as  to  permit  of  their  ab.sence  from 
lC:i-land  and  eniiilnv  iiK-nt  imi  the  International  Bonndary  Survey. 
Throush  the  rfiiic>entaiu>n>  of  the  I'^arl  of  Aberdeen,  Secretary 
of  State,  Viscount  Canning,  of  the  Foreign  Office  and  others  — 
the  appointments  wi  ■<;  made;  also  a  nnndier  of  others  l)eioii<;ing 
to  the  Corps  of  Ro\  al  I'lngineers  ivere  ai)pointcd  to  assist  by  tak- 
ing charge  of  parties  on  the  work  and  maintaining  discipline. 
Pn)tc—<ir  .Air\  had  the  two  astronomers  at  the  Ro\  al  Observa- 
tory, (ireenwich,  ac([Uiring  practice  anil  skill  in  such  astronomi- 
cal work  as  they  had  to  tindertake  on  the  boundary,  for  some 
months  before  the  expi  iilion  set  out.  J.  H.  (iraham,  Topo- 
ur.iphical  !■  ii'^incLV  (if  the  C<i:ist  and  C.eodetic  Survey,  was  the 
aslronoMier  for  iIk-  Tnited  Slates  .md  also  tliieclcd  the  operations 
of  the  American  parties  in  the  field.  He  was  a  very  capable  and 
p.iinstakini;  obserx  er  and  wa-.  said  to  be  the  lirst  field  aslroiionicr 
to  determine  the  latitude  by  observing  the  difference  of  the 
meridional  zenith  distances  of  two  stars  on  otiposite  sides  of  the 
zenith,  a  s\stem  still  considered  annniL;  the  most  reliable  and 
used  almost  exclusively  in  the  Coast  anil  Oeodclic  Survey  of 
the  l  iiited  Stales.  In  determining  the  difference  of  longitude 
bet  >  een  points  on  the  4r)th  parallel,  the  British  and  American 
.;  uoiners  worked  togitlier.  a  mountain  was  chosen  which 
could  be  seen  from  both  directions  by  observers  slaliontd  from 
40  to  GO  miles  apart,  and  parties  were  sent  equipped  with  powder, 


ItiUiiiiliirv  Siiiii  V  W'i'i/: 


nickels  aiul  cvcrv  lliiiin  iitcosaiy  to  ])U)iliu  t.  ll.i.shli^l.>  ,U  i  til. mi 
pre-arranK«'<l  iiitervnls  of  time  which  couUl  lie  uli-crvVd  simiil- 
tailtjously  liv  till- oliseivcrs  ;u  the  -.tiitioi!-.  Im   wliiili  tlu  (iilltr 
eiu-e  of  loiij;itiiile  was  wanteil.    Tlic  i<.miII>  Iioiu  ilii^  iikiIukI 
priived  very  satisfactory. 

The  renewal  of  the  bomuiaiy  inR^lum  :iriisi'  ;it  the  time  the 
Alaska  problem  was  under  consideralimi.  'I'l  •  Tiealv  whicli 
arose  out  of  that  dispute  not  otdy  made  piovi>iuii  for  the  delimit  ■ 
ation  of  the  Alaska  boundary  which  had  not  i>re\  ion>lv  hieti 
run  hi't  for  tlte  rviiewal  and  pfini,\nLnt  ili-iM  iri-.itinii  oi  tlu-  lines 
forme.ly  rini  from  tin.-  Atlantic  to  the  I'aoilic.  I'tir  tlu-  jmrpose 
of  carrying  out  this  scheme.  His  Britannic  Majesty  ajipointed 
Dr.  \V.  1'.  Kinj;,  C.M.lV,  I)o:ninion  .Xstrononiir,  tl"-  L'oinnii^ 
sioner  on  behalf  of  the  liritish  hjnpiie,  ami  the  I  nited  States 
appointed  .Mr.  ().  II.  Tittm  inn,  Superintendent  of  the  Coast  and 
Cieoiletic  Survey,  Commissioner  on  behalf  of  the  Tnited  .States. 
This  work  has  been  in  ])ro;Are>s  at  different  points  for  several 
years  —  c.u  ried  out  b\  oiru:ers  under  instructions  from  the  Com 
missioners,  the  American  and  Canadian  parties  often  workinj; 
liarmonioush  lo;.;ether.  'l"he  scrtion  t.a--t  of  tlu-  St.  I.awuncL- 
forms  one  ol  the  links  in  this  ^reat  chain.  The  old  hues  aie 
retraced  and  opened  out  to  a  width  of  about  30  feet  or  as  wide 
as  ntcfssarv  for  the  purpose  of  having  a  cli.ar  sk\  line.  .Xlon^ 
the  centre  <if  the  line,  the  brush  is  cleartd  away  and  such  lo^s  as 
would  interfere  with  accurate  measurements  cut  out.  The  lints 
are  measured  with  ^vkhK  care  where  a  >\  ;-ii  ui  ot  ti ',.;n;.;nl,iti.  ii 
cannot  la- oarricil  aloui;  as  a  means  of  t  oiitrnl  in  iIlH  i  niiniiij; 
accurate  nn.-asincments.  The  tajies  ustii  are  iir.  ai  which  liavc 
been  compared  with  the  most  reliable  .standards.  The  line  is 
prepareil  for  measurement  by  driving  linlis  from  fi.nr  to  si\ 
inches  in  diameter  and  rising;  from  three  to  four  feet  above  the 
surface  of  the  ground  for  sup])orts  for  the  ends  of  the  tape. 
Ivach  hub  is  braced  by  three  or  four  braces  which  aie  dri\en  into 
the  groutid  at  an  an;.;le  and  r.aikd  to  the  centre  hub  near  the  to]i 
which  holds  it  firmly  in  place.  The  hnlis  arc  set  at  an  exact  tape 
length  and  a  strip  of  copper  or  zinc  about  half  an  inch  wide  and 
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twi>iiu-his  ill  leiiiitli  iiaik<l  on  top  in  llic  ilirfcctioii  of  thi-  lif.t-  tor 
till-  jxirpose  of  marking  the  eiuls  of  tlie  tapf.  An  iuldilioiial 
•.iil-poi  t  is  set  for  the  centre  of  the  tape  when  one  iiiore  than  KM* 
uit  in  kiis;ih  is  used.  This  iiiav  l<.I•^i^t  of  a  stake  driven  in 
litK-  with  till'  fiid  iml)s  and  a  nail  driven  in  at  the  projier  eleva- 
tion for  siipportinn  the  tape  atahecentre.  When  ntcasnrinR,  the 
tape  s  nsually  handled  by  four  tntn.  Thernionatirs  arc  attached 
al-ont  oiR-  fourth  tlu-  Kii<;tli  oi  the  tape  frnni  each  end  and  read 
liy  tilt,  men  who  attend  to  the  niarkiun.  Two  men  carry  levers 
which  they  connect  with  the  rear  end  of  the  tape  with  a  chord 
mil  at  the  trout  end  to  a  sprin;.;  liahinoe  which  is  attached  to 
that  end  of  the  tape  to  measure  the  pull  or  stress.  The  tapes 
are  usually  adjusted  so  as  to  give  the  proper  length  at  a  temper- 
ature of  tl'J'  I',  and  a  tension  of  1"'  kiloi;rammei  (about  .'IH  lbs 
While  the  marker  at  the  rear  end  of  the  tape  regulates  the  dis- 
t  luoe  until  the  mark  at  the  end  coincides  exactly  with  the  mark 
1)11  the  copper  strip  the  marker  at  the  fore-end  with  a  sharp  brad 
marks  that  end  as  soon  as  the  balance  shows  the  proper  tension 
and  the  signal  "  all  right  "  is  given  by  the  other  marker.  Both 
thermometers  are  then  read  and  noted  atid  the  tape  carried  for- 
ward to  the  next  hub  where  the  process  is  repeated  luitil  half  a 
mile  or  .sometimes  a  mile  has  been  measured  in  one  direction,  then 
the  same  process  is  followed  measuring  back  —  the  measure- 
ments bein)i  made  in  both  directions. 

In  retiirnin;.;  it  -onictimes  becomes  necessary  to  set  back  or 
forward  an  inch  or  so  on  hubs  that  the  marks  at  the  end  of 
the  tape  may  always  In:  on  the  zinc  or  copper  strip.  A  scale  of 
parts  is  carried  for  measnrin>;  these  small  distances  which  are 
entered  in  the  notes  as  set  back  or  forward  as  the  case  may  be. 

For  the  purpose  of  deducing  the  horizontal  distance  the 
difference  in  the  elevation  of  each  hub  is  taken  with  a  spirit 
level  then  the  corrections  are  for  slope,  for  temperature  and  for 
distance  set  back  or  forward,  also  for  the  tape  constant.  Levels 
are  also  taken  on  cross  section  lines  run  out  for  half  a  mile  on 
e.ich  side  of  the  main  line,  as  often  as  may  be  found  necessary  to 
secure  data  to  place  '2n  foot  contours  accurately  on  the  maps. 


/lrinhl,ii  \    Sill-.,  y  ir.'il 


Till-  line  1^  pirinaiHiilly  in.irktil  hv  lautiiUv  i)r«:>vrviiin  liic 
]M>sitionH  of  the  r>l<l  mommicnt*  liy  means  of  a  frame  wotk  wliiili 
is  crfctc'l  ovt  r  tin.-  ^yn  ami  a  ti.iil  -i>  ptaieil  tliat  vvliiti  a  pltnnh 
Hm- i>  atta.  lii-il  llu-  plitmnut  will  hatij;  exactly  over  the  niuit 
of  the  iiioiitiiiieiit.  A  hole  is  then  excavaticl  to  a  deiUh  of  fonr 
feet  and  three  feet  square  unless  the  solid  rook  is  mtt  wiili  to 
previiit  i-xi  n  atiiin  t.:  that  (Kpth.  A  l)a«-e  lonsistinK  "f  nik, 
Uravil.  saiul  aini  cciniiit  in  i  nipir  jirojiortions  is  prepared  and 
the  iron  post,  after  bein);  lllleil  with  cement,  is  rej>la  ■«  il  and  care- 
fully plumbed  s«»  that  tin-  i  i-ntu-  rcplu  td  as  it  stdcd  mi^itiallv 
When  the  weather  is  favoral>lc  till  cinitnt  woik  tioi  nioic  than 
six  sacks  (alMint  ."jOlbs.)  are  reiinired  for  each  monument  but 
in  the  fall  when  it  hii^in- ti)  fn-e/i-  a.iul  tla-  unaiit  -tts  --lowh 
two  or  three  sack-  aiUliliDiia!  are  u>til.  When  owin^  to  liij-li 
hills  or  riil>;es  the  innnnnients  found  on  the  ground  are  not  inter- 
visible,  monuments  consisting  of  cement  al.uiit  twelve  inches 
square  ami  terminating  in  a  pnint  are  Used.  These  nionnnients 
arc  first  cast  in  a  frame  and  are  reinforced  with  tour  iron  nals 
one  near  each  corner.  These  monuments  are  so  set  that  they 
ri-e  about  ten  iuche>  above  the  base,  or  altoj^elliei  about  twottet 
above  the  ground.  The  base  of  all  monuments  is  in  the  form  of 
a  pyramid  rising  about  six  inches  from  the  four  sides  to  the 
centre.  These  monuments  are  so  placed  that  they  are  intervis- 
i1)le  and  at  <nmv  jioints  several  monuments  can  be  seen  with  a 
telescope  in  both  dirtctioiis. 

Where  the  boiuidary  is  defined  by  the  centre  of  a  stream  a 
system  of  triansnlation  has  been  carried  alon^  nsin^  the  (|nad- 
rilateral  system  .so  that  distances  are  determined  by  two  inile- 
pendent  means  and  also  the  latitudes  and  departures  ;  the  level 
lines  are  run  for  the  purpose  of  determining  the  elevations  above 
sea  level  and  marking  the  contours  on  the  maps.  For  the  pur- 
pose of  carrying  this  triangulation  along  streams  through  the 
woods,  lines  bad  to  be  opened  out  for  both  the  sides  and  diagonals 
of  the  figures  so  as  to  measure  all  the  angles  ;  and  additional 
bases  measured  with  great  care  at  frtipieut  intervals.  At  the 
intersections  of  lines,  hubs,  similar  to  those  descriloed  above  for 


oil  liniiin.  were  set  rni.l  l.raoe.l  >o  as  to  he  iinniovable,  and  a  umall 
W  v  set  on  top  for  >iRluin>-  when  nwasnring  anRles.  When  the 
.Iislance*didn..t  exceed  H>;H.  feet  i..  length  Muall  white  i^- 
.  t  in  the  t.-p  of  tho  hill,  or  a  four  iiioh  nail  painted  white  wonld 
nsnallv  snllkient.  Reference  monuments  niimlicrcd  and  con- 
Htructed  the  same  as  ttiose  cement  monuments  on  the  straight 
lines  were  set  on  l...th  -i.le^  of  th.  river  at  distances  such  that 
they  will  alwaNS  I..'  intervisil.le  when  the  woods  arccleared  away 
and  the  iM)ints  re.|uire  to  1*  tistd  in  defining  {wsitions  on  the 
boundary.  The  j;. .,4. aphio  .1  p  .Miioiis,  .v:  ,  latil.ider.  and  loii^:i 
tn  L-^  al-  .  im.rl.earin>;sof  all  these  measnreinents,  are  computed, 
and  l.v  ii.-ans  of  a  table  to  be  compiled,  points  on  the  boundary 
a*  laid  down  on  the  charts  compiled  by  the  former  commissioners 
can  l>."  d.terniiiied. 

Alon«  the  11  .rth  linu  from  St.  Croix  anl  alonj?  the  St.  John 
River  where  the  ciiuntry  is  more  or  less  cleared,  the  plane  table 
NVas  used  in  determiMin-  the  topo^raphv  and  very  i--l"»'-ls 
showins  the  locations  of  all  the  lion>es.  fences,  roads,  railroads, 
etc. ,  in  addition  to  the  contour  lines  were  made. 

The  same  condition,  Imt  to  a  lesser  dej;ree,  held  alon-  the 
St.  Franois  Kivcr.    The  character  of  the  country  fiom  Lake 
l'ohen.ii;ainook  to  Mall  s  stream  is  very  much  the  same  as  it  was 
seventy  years  ago.    In  the  United  States  the  northerly  part  -t 
the  State  of  M  liiie  hLloii-s  to  private  companies  who  preserve  it 
as  an  uiihroken  forest  for  the  production  of  lumber  and  limber 
and  they  cut  over  different  parts  by  rotation  taking  only  such 
timl..r  IS     niitnre.     .\dj  .iuin;^  the  line  iu  Onehec,  settlement 
i,  cxoliuled  the  greater  part  of  the  distance.    At  a  few  points  as 
at  Lake  l'.,liLnagamook,  St.  Pamphile,  the  Kennebec  Road  and 
probably  two  or  three  others  east  of  llaH's  st.eam  a  roa.l  ha^ 
b-en  made  to  the  l...undarv  ami  settled,  but  by  far  the  ^iL-^nvr 
portion  is  inaccessible  from  any  settlement  ami  the  timber  under 
limit  which  does  not  call  for  any  speedv  removal  -  so  the  wd 
derness  remains.    That  part  of  Canada  is  subject  to  quite  a  heavy 
precipitation.    During  the  win'er  the  snow  usually  falls  to  a 
depth  of  from  three  ta  four  feet,  covering  the  ground  from  Nov- 
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fm!)cr  uiiiil  month  t>f  May,  and  the  snnuner  niontlis  arc 
ii«naUy  noted  for  abnndnnce  of  rain,  so  tlu-  foust  d..  not 
iii.iki-  siicli  iK-a.lwav  in  (Kiiiii!iii«  the  foti-^t-.  htii-  that  tht-y  do  in 
many  other  parts  .>t  Canada  whi  le  moistnre  is  atwent  ami  the 
precipitation  less.  The  owners  of  the  Ijnd  in  the  fnitetl  States 
keep  ranncrs  or  lire  gnardians  who  travel  the  l  oii.'iry  n\  1 1 

and  are  on  the  look  out  for  any  fires  which  may  he  accideiitallv 
started  by  lightning  or  otherwise  and  to  extingnish  them  or 
secure  such  as-istance  as  may  U-  available  to  kee]>  the  lire  (r«  r.i 
spreading.  lhat  in  many  parts  of  the  eonntry  there  are  no 
evidences  of  it  bein^  overrun  by  fire  since  the  line  was  run  out 
seventy  years  ago. 

Ottawa,  C \nau\, 
April.  1913. 


